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(54) Bgwc^^i mmmm 



(57) .am] 

Djpft¥®] mmnmm^m b i ~ b 4 © 5 ■&©'>& 
«#atSf«LTco» 1 ©gm¥g:£iii;-cgsi§c 

1 OJiatXtt««*ff * 5 £ 1 KtlrtSgi c 

t c ©ss 2 owm^mz'M UTSttig c 1 ©ftmxjasfc 

«*ff 4 a M 2 ©tttt*- F t 0 ft* *» 

glcWft#l5S 1 1~S 4 2 ^Wft#l9S 
1 1~S 4 2tc£5!fllRD1f?2©&»! : e-K©9J!Jg$ 
**S'33gtTff45«t3lC«figLT, SB3M8B 1~ 
B 4 ©«E**WWt*-*. 




(2) 



*#P*W 1 1 - 1 0 3 5 3 4 



m^m i ] *R©»«¥a*wjfc:»iji£ftT*Mi 

MMBBWffiftBBBi:* 

SC««LTKS 1 ©BB¥«*ai;Tl«BB0»B 
XttttB*frtfc5» 1 OlSttt- K, fttf, ±f2sms§ 

£±geg5 i ©BB?ai:ttSft*B2 ©BB^atcftB 
wmmm-mc «t « ±te<om i &xf m 2 k 

[B&K2] BftOSB¥S*B?iJ£8R3ttT«/ft 
SftfcBBBBKfctvc, 

±iaii»<oss#a{c ?n ?tiM9J&iRsrtt&BBff 
£, 

±E»»©*B¥B©*ti€ft©Bfl:*eB-*-3BEE 20 

©sm^s©? -sosi 1 owm^mcmmisT mm 1 © 
oaare- f, fttf , ±tBS«gg^±iem 1 <Dwm^m 

fcttSfc*B2©BB#Bfc»BbTKB2©BB#B 

%j§ uTKBBS©2EBxttRB*fT a ? n 2 ©sane 

&tttttt8l¥£.lc J: « ±fE©g? 1 ft tf JR 2 OUfttt- F ' so 

©w 0 &xt>m 0 m tTfTJ&tons ± 3 c«u«s nfe c 

S«££B= 

©Bfffi^«KJ&CT2^*cBfl£B©;*:t^20©B 

mm±m<D% 1 fttfm 2 ©bb^bj: brantr* 

c t , 2 EB0BBBB. 

[BB©i¥H&ftB] 

[000 1] 

MBttbfflBBfcbTBBStifcSBBBKBU W 40 
fc, B»e»*fc»^T»B©, BBBBfcB«. 
[0 0 0 2] 

[$#©885] jfi^. BBi»B©*flittfiLt©fc«>© 

a*BBWHi»6tiTv^«*', afe©B«a»B©BB 

fcbTte, £ft<»Wmm (UT, /Wr'Ji:^*) *b 
?U8S!bft:&© (BBtt) fcttfflLTi,'*. C©«fc?{c 
*B©BB}fi*B?U»«Lfc»Bffl©»*. SmfflcDtil 

«t»ffi^BE©B»fcflSM-*fc*» #««*^ 



[0003] i:c5T% u?-*Ai'*:'Bfl&©<k?K:, 

B) Ttt, &B»©BE*Bb &W.m<0 
HHmm GSSfcBSi:, 3fcBBXtt«#SB) &^b<-r 
ScfctfT?*, £BJfi©BEa*B b<fc*«fc5fcB»b 

*0, B5te3^J:3fcBrt*ftTW>*. 

[o 0 0 4 ] 0 5 t^-r@B»4, em?6<oBJE^t6ft@ 

SS© 1 -t;l/# G&SVtt 1 *~Ja.-iM) fcStifrbfcfc 
©T'&O, */<v7-yfcfflBtt*<BBSft*. *LT. 

S#, «Bttfls©*«K«BBfcJ:SttB»fls*nTfct> 

n^o tttt>*>, TEBOJifrfciO^yf-y 1 0 1 <D4g 
?BE#JtJW***. c©ttB*BEBBE8 (BJE« 
HJBB) 10 4tfEBLret>. ■feJl/OBBBEVBtf 
RBBffiCUifcfcofcB^fcftBXW 1 0 2£*> 
KM (HttB) KBfrStf*. 
[0 0 0 5] CftfcJ:*), SfcBffitfifi 1 0 3^<Dmntf 
fT*t>n, «Mx*;i/*tf#&cggl£*i3;r fcteJ: 0$ 
tsns. cOfBBtiD. ■fe;MtEVB*»R^BEW 

T©BEfcftfttf, mm^v*i o z**7im cb 
«B) teBffs-escfctffrfcfoti*. co<fc3*^m 

D> /<yf-y-t;l/OB£E.VB»4, ^HEfcPii^n 
5o 

[0 0 0 6] %fe\ BBCBBTfi, Strnx-f-yf-l 0 
2 <Dftt> K> JC/V7- F 7 V3>X**OB*«?*Bffl 
U *V*7WJWPttft<, U-7(W«teJ:0BE*» 

[0 007] 

[BMAWftbJ:^ 4:f*»B] LfrLWe, ^*<D 
Sm«BT'«, B^OBBA<««. r<fct>*, ±kE<OIh1 
BKJ:***, R3EB£E*iHabftx*;VWttBatt 
SlO3lcJ:9IA0£T'BX?tlTL$3. COfc*. 
B*«*« t *«<ft*i:i:t»li:. «(^*f?K«:#lib%tt 

[0 0 0 8] Sfc, ?ES<73*^<D-b;l/mEVBA^±#b 

bTV^ft^M«W»*BB*ir*WBLftB©Wifl:*ff 

B«S®)*(OJ; 7KBB*ff «HcttJEBS"P3EBb4i»' 

[0009] tsfc, BBBfits^fflcBSSiifx-r^ 

BB)WaMbbftO, SJtDftOfcftK^BB*^ 

c-ff, ttB^Tttftv^WHkB»««aa-P*5, ^© 
-Bi: ITWBF6 - 3 1 9 2 8 7 ^iMtOBBflVB 



(3) 



ftfflW- 1 1 - 1 0 3 5 3 4 



[ooio] coma, mtmztiiitmmowi® 

**V&B1?* D, #/< * r 'J -b/l/0«?«E*«ttH Lft 
6 8f»©3W*tft k ft * / Vy -r 'J -feyi/fc iSAf 5 W» 

fc/VyrUtcWLT, fr^f'J kWf&LfcRoa:'?* 

nM?>j«tts*s* i h't. ±fe©&3 >t 
ffimmz-ezm z o»a»- f k *£5tcg] 5 &a 5 

ktf#*5*iSo 

[0 0 1 1] £©#&«, 3>'ry-9-*/rLTtt#*/ < 5 
>y r 'J MT»il«** CfctiO, S^7fU ©€Etf 

T*fct, B? !> 3 / < -y f - »J P^T' L?V«f ©^I&fcfTft ? c 
fctfT'#fti/*fc«>, v<c>y r y O-feyMR*^ < ft5©£ L 

kftzrctb, «EiWfclllBft**#<ftoTL3:V\ n 

[0 0 12] tC5T\ #P!¥6-3 1 9 2 8 7^ffi 
Ccti, ^»©/Vy-r y-tr;l/%it?iJS^Lrft5ffl«HS 
{c, |s)4«Sit<};t)3tS^tifcn>7 :r >-9-{i: < fct)^fl^T 
ft^c, ^ Vy -r 'J -t ;U©«S?1tE k 3 Vf^ttff 
k«E1SLft*<e>, ftHf 5/Vyxy-b/l/*a#?t;&8 

fe^OUgflE'OlfDtfnyfVtiEi f? tffi< ft£ 

<k 5 fcMRoxy f'J ^©^frS-g&Srjl&LTTEtt 

■f 5C kT% «&©/^yr y-b/l/fcJS-KTMT't 

[0 0 13] C©&flS«\ /^-r'JOJMfcieLT*^ 
•y r 'J tDSJEE^-ffc-r 5 C k «T*S /WfiJO 
TMBWMWC' < <y r 'J OtEgfgfc&B 3 t k ttT * ft 
t/\ LfrLfttfe., HRWft^yf-UOWEi^WfcKfJ 

fflRjtgftaffi-e&So ±iEoaratc«*ffl^ 

SftfcfcflDT* «Rx*;V4 J OJMl*IW±Lft)y6, 3 
T*«ftl>tt®tu43^Tt.Sm#SOtljE(D^{b%f7ft 

iwkts. 

[0 0 14] 

[RS«r(!?^1-«ftJ&©#S] Wj&EISEK 
©#f8Bli©S««llTtt, ftttWft^S^, Iff l ©»« 
*-FfttfS2©«8*t-F©W0»*.*:fTftl'\ Si 
©»W&-Ftf»K2ftSk, §m§§£ffl&©gS¥a 
©5 ^©18 l ©gm#atc8S!LTC©3?l 1 



*ffli;T*«8g<D?WXH:SWI*fTfti/\ H«S3©€E 

k»io««#ao«Efc)W6jfi , r«±5tcftt>, $2 
YumRttiz t. mm^w 1 ©««#a 
k tiS4*s 2 ngm^mcmmLT c ©m 2 <omm^ 
s*iiUT«»o?t«x«tt«*tTfti/\ sugiom 

ftA'oT, ttttBHft^JBlc J: •) , » 1 (0%!%*- h'RXf 
»2©*tt*-F©W9»*fftt9>gLTffftfctlS 
k , »m§§«:^ L T» 1 <D»«¥S k 9 2 k 
io ©H?ttEtft^b£tUV<. 

[0 0 15] W^2^©*»fJ©*IBirett, « 

E£&#atf«gfc©#m¥a©*n?ti©€E%!OiL 

ft&O 20©««#»©H?» 1 ©&S?*- Kfttf* 2 

©*ane- f © w o *ff ft 3 o s i ©*«*- f # 
a««ti5k. «*»**»©»«?«©$ 5©ssi© 
wm^mc&m.Lrc<D%i 1 ©§®#a^acTStti§ 

o?E«xaSW*Rftt\ g«g§©ttEkg! l <DWW^ 
20 a©«Ei:)!fl»ifit-5i7Cftt>, »2 0S8ttt-F*» 
j»KatiSk, Wt»*ffilO#«¥ai:{4aft*S2 
©■*¥SK«Stt LT C ©^ 2 UTStt 
S©3iE«X«*®*tfftl/\ ^«§§©*Ek^2©Sm 
#a©SEfc#&ifi-r5J:5fc:ft5„ b/tab^T, Sit 
9]SI¥aic J:t> % Ml 0««t- KftCFff 2 o«j«t&- 

T«EBa«*K:<6i:Tawsnfcs 1 ©sm^ats 

[0 0 16] »*a3!2«©*»^©Sm^BT*{i, «- 

30 ^«#a^«ESii#a©®is^SKf5i;T, a 
»©«m#a©*fr62^fcWEig©**^2o©wt 

^a^S 1 Rt>*9 2 ©S«¥at LTiiS? tTHE©^l 

«ft*ff45o-p, «em©7^# wo©sm#a©tt 
ff^j^twbsti, cwjcaft^sc^ojiLjc^o, a 

[0 0 17] 

C8ffi(D*ffi<D&aR] WT, ES«cJ:'9, *^©*ffl 
(D&t&KWZVtmTZ k, 0 1 -IS 4 tt*%^©-* 

»iik LT©gs&g*jjvr t>©T-£5o 0 1 tc^-r 

Jfi (r^ttffis WT^ ^>yT.yXfiA-yry-b;l/ktt/'« 
7) Bl, B2, B3, B4, • • ■ iWIflfcttttStl 

[0 0 18] Wc, *^ffifg@i©#m^E«i:, «JKM 

SLTftSflite) tcigfflb^^feCT'feO, »+ffl©^ 

5„ ft*5, 0 1 W4Hffi©f|5-&±, 4ffl©M>yry-b;l/ 
<Dfr*m LTtz-'S Lftl^S©/^y f 'J -t^V^ 

so s6K»ai*nTi3 0. ±a5-j?a+{i©/^yTy-b^ 



(4) 



ftlSW 11-10 3 5 3 4 



[0019] tcfcL, *wmmmv&, ®mm*mi&? 

Vteft^o c<D£9 4;Wxy-tr;l/ (SM^m Bl, 
B2, B3, B4, • • -V&ti&tt^ *-ft^ft20 

ro^x^y^#&^£ftT^£ 0 mu^t 

£-3K, /VyxU-tr;VB 1 ^y^Xig^fflytcteX^y^ 
S 1 1, SI 2 0#-tttf«8iS*U /Vy^U-b^B 1 
Ov^XftSmftl (BPS* /^-yf-U-b^B 2.<D7' , 5Xig 

fc:teX<Y>y^S 21, S2 2 w 
ft, /S*yr U-fe;l/B 2^v^xag?fflj (W% % /Wr 
•J*;VB 30y7X«?«) tBX^yf S 3 1, S3 
2<DS-fig«?n> /Vyf-U-fe;l/B3 0T^^4B 
(IP "6, /Wf , ;-b;VB4or7X«?«) (ctex 
Jv?S 4 1. S 4 2 0ft-i*«tt?nt^So 0* 
LftlvVy^U^;l/04»?fc-Ot^Ttra«^^^'y^ 

[00 2 0] L^^i^'Vf-S 1 1, S12-S4 

I, S42, • • ^-ftlfc^V-^X^y* 1 ? 
SD, X^7fSl 1, S 1 2-S 4 1 , S 4 2, ■ • 20 
•(O?^ XfyfSll, S21, S31/S41, 

• • -^*ffl«tt, *m#g (^>fn) c i<o-«« 

K»ttSftTl3tK Xf-y^S 12, S 2 2, S 3 2, 
S 4 2, • ■ • O&ffiigfcL nyxVIJ-C lOflMBfflte 
^tlTt^o ^LT, Ctl^OX^^fS 1 1, S 
12-S4 1, S42, • ■ • • *7«i«t*ft 

x^'y^WaBWKBlA^fe^&tiTi^o 
[0 0 2 1 ] $ft, frWry^l/Bl, B2, B3, 
B4. • • •©*F«E*Ba'r*«EaEa¥Si:LT 
^/^y^ T J-tr^mE^-^2^*^?)nT^D, C<0 30 
^vf'J -fe;l/ftE^E- * 2 ^SIKc cfc 0 £ ft fc&; * *y 
f'J**Bl, B2, B3, B4, • • • 0*B?«£E«W 
$BteX^ *y ^WMRMtB 1 KaSfiSti* £ 5 £4o T 

[0 0 2 2] X^7«SMIl^t X-r*y^S 

II, S12-S41, S42, ■ • • <D$*<D&M<DX 

0*1 Wy f U */l/fc«fc«EE<Offii/ r ] J -tfr£<D 
45<k , 5k:4oTV5o 

[0 0 2 3] -T4to"6, X-f y^fflSMWIWElI 1 T-ti, 
X^y^mfflatCcJ:*}, St 1 , «t«EO*tv^«yf 
V&ltaVTVVC 1 fc«ttW«KLT (C<D<k54 
ftfflKffi«« S l Kfci/> 5) , coi 

S2 Ki:^ 5) , *<D8L CcDgfcmEOfS 

WVyr'J-tryl/tnyfV^C 1 ©M5U»8l*:5B»rr so 



[0 0 2 4] 4*5, #/^7fytM3>r^C 1 
*C lO-igWc, #/^yr'J-b;l/<0v^^Xfia?*3 

£t745t, »io«Bre-Krtt, 3Vf^Cllc 
«v^«ffiWiin*6hSfta6co!Ki/>«BEJi:*i;fc*Jlo 

«ffi*i**5tlT, £2 FTtt* ^>f>t 

C 1 ttkrt>««EttSB 1 <DSttt- Fck 0 fcffi< ft 0 c 

»J -fe;l/ *p est) SE<Dl£t v^yr 'J * jU'n WKW£i8 S 
ft, cn6/^yxy*;l/HT«aEOJ^«^ffftt>tiS 

[0 0 2 5] ★HfflHBffitOX'Ty f-«»fBiJ»aH 1 T 
tt, BfJEOfMHT, ^-O^jS-pafeWEOffivv^y^y 

U/c/^y^y-tr^aifinyxy^C 1 i:M?iJ«ttS-& 
T, »io«Btt--KfclB2 0»tt j e-Fi:**fTL4 
ft* 5* cti6^yry-b;HHT > , SE^&wWxy 
6 mEcOfSt v Vy -r V -fe;!/^ W?r*»2£ LT^7 
x y ■b;l/Pa-p©«EOJ^ffifk«:tf ft "5 £ 5 fcft oTV 

[0 0 2 6] 4fc, l/iJBflT*, »i w«tt^e— KkSB 
2 OSffi*'- F t « ftr&ftglia 0 ig-r'* 3 L T t. 
£<, mofcttt-Ffc^OSffit-Ffcfc^ft^ 
ft 1 B«»ff 45 ± ^ fciiSLT fc ck^. H-rtlte LT 
fc, c O J; 5 4!g 1 OSfcfre- F £g? 2 F £ 

tcJ;5A*yry-fe;l/^3>xyifC 1 fcoatW*«»cJ: 

^Dffi^/V^y7 l y^;^^^F^TSE^0^m^^Tftt)ft5 

[0 0 2 7] 443. «BHB«#«i:LTOX-<y^S 1 
1, S 1 2-S4 1. S4 2, • • - tt, ««W4X-f 
1 1-S 1 4Ti«LTfeil/* 

4t)ft^>o 

[0 0 2 8] X^y^«»»JIM6Bl"ett* a 

J£&^m£ LT^7f'J -tr^lE-t- > 2 6 
EtflStcS^i>T, Itao/^yfy-byl/OftiA^at* 
EOK t v f y -tr ;l £ m fe tEOfiiv ^yf'Jt;^ . 
^MIJBWtCjgtRLT, Cft&0»fe«E©ifi5iv^yry 
-b;l/f:«fe«EOffiiv<'yry-b;l/i:OBBT, liE^^ 
ggf t S tc *b(0 x -f y f-W&$m*fi% 5 o 

[0029] mz-tf&zimmm?. /^yf-v^s i 



<DW£V ltf«fc*Eff«<, ^yfU-b;l/B3©«2 
V3 (V 1 < V 3) ^«t>«E^ifiV>«^Cfi, 
H2*£*"f X^>y?-S 1 1 kX^-yf-S 2 2k 

?S3Vt^C 10-4SAJ (01,. 02, 03*. O 

^t»^3^fyfC 10>flNM (Hi. B2, 

— K) o 

[0 0 3 0] COWlOjMtt— KOcfcit, 3>fV 10 

•9-C l fc^yf-y-feA/B l kWJtWftttStifti:, >^y 

titVl' t&5o COVT (i, ^yf'J^Bl^ 
G^yfvtc iN«ALfc«»teJfci;fc#viJ£tfv 
1 £9*>f£^«E (=V 1-vi) "P*8 0 01 
^•Tcfc^tC, X-Tyf-S 1 1 S 2 2k£* 

7 GUff) tttSKRl/CfrS* ■3fc*fJ:3te, X^ 
yf-S 3 1 kX^yf-S 4 2k£*> («8K) 
Ts /Vvf U B 3<D^XffliJ4g?*3y-r>"tl-C 1 O- 
SflncttJttStirSkttt, /^f'J B 3<DV^X«g 20 

F) o 

[0 0 3 1] cogzofitt^-KOckSfc. ^yf> 

1 k/Wxy*;l/B3k#M?J&^£ft£k, 
x U -fe^ B 3 <0®£&tf n Vfy^ C 1 OttffiMte^ft 
fnV3' kftSo c<DV3' tt, ;^fUt;l/B 3* 
^yfytc i^\SSALft«»»v3r£tJV3«kl3t 

itt/MtE (=V3 + v 3 ) -pfeSo a/fc, ^2 0»8n^ 

-Ko*7*fe:fe, inc^tct^c, ^7fS3i 

kX^y^S 4 2 k**? Gftffi) ttBfcBtr. so 
[0 0 3 2] COJ^tcLT, 3>f>tCl*M 
T, M'Vf'Jt/VB l3tP6/^yrU-fe;l/B3'\««fl<» 
afSnT/^yrU-fe/bB lOSEteV lfr6«*U ^ 
7fyir;l/B 3 0«EttV3fr61iftPLT, CtlftO^ 
•y-r U-fe/bB 1 t^f'Jt/l/B 3 kOttJEMtei^-f 

§ 0 coi^ft^vfyt/i/Bit^yfy-b/i/Bai 

©Bin?, IHOWtE-KKiSX-fyflWWfcSlZO 
KKiSX-f y^WIPktBfeafcXtt l HfE 
ttffftSk, AOttajRtteilO, *^-y*W8BM«* 
Ilt'ttx «tf/^'yry*;l/«E : e-*2^60«E1* <o 

Kov^y^y-b/I/tatmE^ffiOv^yxV-feyl/iiJSrS 

[0 0 3 3] CCTIfc /^flUr^B 10«EtfM'> 
L/^yr U-fe/l/B 3O1BE^li/l0LTi/^A^ cti^O 
HEOHAo^^A^^ftttntf, RfeSEO^v^yr 

y-b/vfcLT/^ry-b^B i«<awsnfco, st>m 

EOfit v f 'J -fe ;1/ k L T / W r U -b ;V B 3 S 
ftft0"r«ci:fea50»**V '>ft<kfc, Aftl5l®ffi3: 
jaJBfcJt^T, fifeWE^iSuv^y-ry-byl/OWE^ffi so 



WUIPF 1 1 - 1 0 3 5 3 4 

8 

[0 0 3 4] *lt, -tSUfcPWte;. tffc«ca«!tft« 

fe«EOi«Vv^yry^;Vfc«t«EOffii/V^y-fy-b 

SJSW-fift? c kT, ctiBO^'y-f y-b;WB"e©«E 

teJt-^T, •t«EO*vv^»y.f-y-b;l/0«Ettfi< ft 
0, *fe«aEOfitv<yry*;I/0«EttK<ftS« 
[0 0 3 5] coi5ftffla*«653i-rci:T, 
/ W f'J *;UH^O«EO*aiB{b*%* J: < frftfoft* 

ct 5 tcftoT, aaso^-y r-y t/i/icfe^Ta^^ica 

E*^fBft*n««fc3fcftSOTa&«. 2 00;^ 

>y x y -t;l/HO«ES*^Si/M$ k\ /Vy r U -tr/Ufr 6 
nyrVlfC 1 A.oTO^Btfa^jcff fttoti^ 2 
oO/<yf«t;l/|>TOW08ilcJ:*tEiWfttf 

•i<tffttoti*o"e**c 
[0 0 3 6] ft*. ±a<o*ssjg»r*tt, 
ft^JkLT, *»WWiT«t«EO*ov^yry-byi/ 
fe mEOfg t v Vy f- y -fe;!/© 2 O £0/ W f y -fe ;!/ 

<o#R<D/*y r y *;l/H?0teJ^{fc*HP*fc!?4 3 
;W k, «EA^coTlS«Ecl:0t3f^«EgW±fii/^ 

/^fut/i* (#ax«a»o/^yxy-fe;w k<DW- 

[0 0 3 7] C^if^ ar, 0 t»fS*E 

«M±*o v^y r y -b;V»©*/Vy r y tjizmmic n 

tz±T\ TlWEiOtmJWEfW^fivv^ry-b 
;U»(0*/^y«f y-fe;l/*ra^tC3yrV1>-C 1 fcM^JflS 
^LT (SZOSiat-H) , ^yfy^C 136^*E 
©fii/^/^yry-b^ttft^-SSo Ctltil^D, BE 
Oi^i/^/Vy r y -b;i/^ 6«EOfi»/^^y r y -b;l/^\ 

-en»K:«EiaaMt*ffft5 ctm, jao/^yf 

y*;WBTJ: oawt«BEi«i{b*ffft3 c k^Tt 

[0 0 3 8] iits ^T<DA»yf-y-b;l/0)^ftEk:W 
LT, u^no/Vyry-b;l/©«Etco¥i&«Etc*f 
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(54) STORAGE APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a storage 
apparatus to balance the voltages of storage 
means even in a not folly charged state with such 
;1 a simple construction as to reduce costs as well as 
quickly, while preventing the waste of electrical 
energy. 

SOLUTION: A storage apparatus comprises a 
capacitor CI that can be connected in parallel 
with at least two of a plurality of storage means 
Bl to B4, and connection switching means SI 1 to 
S42 for selectively switching a first connection 
mode and a second connection mode. The first 
connection mode is a mode for connecting the 
1 ; ' capacitor C 1 to a first one of the plurality of 

condensing means Bl to B4, and charging or 
discharging the capacitor CI via the first storage 
means. The second connection mode is a mode 
for connecting the capacitor CI to a second 
storage means other than the first storage means, 
and charging or discharging the capacitor CI via the second storage means. It is designed 
so that the means SI 1 to S42 can repeat the switching operation between the first and the 
second connection modes so as to balance the voltages of the storage means Bl to B4. 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] In the accumulation-of-electricity equipment which two or more accumulation- 
of-electricity means were connected to the serial, and was constituted The capacitor of 
two or more above-mentioned accumulation-of-electricity means in which parallel 
connection is possible to any two at least, the above-mentioned capacitor - the 1st 
accumulation-of-electricity means of two or more above-mentioned accumulation-of- 
electricity means — connecting - this - the 1st connection mode which performs charge 
or discharge of this capacitor through the 1st accumulation-of-electricity means ~ The 
connection means for switching which switches alternatively the 2nd connection mode 
which performs charge or discharge of this capacitor through the 2nd accumulation-of- 
electricity means is offered, and the 2nd accumulation-of-electricity means which is 
different from the accumulation-of-electricity means of the above 1st in the above- 
mentioned capacitor - connecting - this - Accumulation-of-electricity equipment 
characterized by being constituted so that a switch in in the above 1st and the 2nd 
connection mode by this connection means for switching may be performed repeatedly. 
[Claim 2] In the accumulation-of-electricity equipment which two or more accumulation- 
of-electricity means were connected to the serial, and was constituted The capacitor in 
which parallel connection is possible respectively for two or more above-mentioned 
accumulation-of-electricity means, An electrical-potential-difference monitor means to 
supervise each electrical potential difference of two or more above-mentioned 
accumulation-of-electricity means, the electrical-potential-difference monitor result of the 
above-mentioned electrical-potential-difference monitor means - responding - two 
accumulation-of-electricity means out of two or more above-mentioned accumulation-of- 
electricity means — choosing - the 1st accumulation-of-electricity means of these two 
accumulation-of-electricity means - connecting - this - the 1st connection mode which 
performs charge or discharge of this capacitor through the 1st accumulation-of-electricity 
means - and The connection means for switching which switches alternatively the 2nd 
connection mode which performs charge or discharge of this capacitor through the 2nd 
accumulation-of-electricity means is offered, the 2nd accumulation-of-electricity means 
which is different from the accumulation-of-electricity means of the above 1st in the 
above-mentioned capacitor — connecting - this - Accumulation-of-electricity equipment 
characterized by being constituted so that a switch in in the above 1st and the 2nd 
connection mode by this connection means for switching may be performed repeatedly. 
[Claim 3] The above-mentioned connection means for switching is accumulation-of- 
electricity equipment according to claim 2 characterized by choosing mutually two 
accumulation-of-electricity means by which an electrical-potential-difference difference 
is large, as the above 1st and 2nd accumulation-of-electricity means according to the 
electrical-potential-difference monitor result of the above-mentioned electrical-potential- 
difference monitor means. 

DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the accumulation-of-electricity equipment which carried 
out series connection of many batteries, and was constituted as a group cell, especially, 
this invention is used for an electric vehicle and relates to suitable accumulation-of- 
electricity equipment. 
[0002] 

[Description of the Prior Art] Although ED for the improvement in practicality of an 
electric vehicle is furthered in recent years, as a power source of a current electric vehicle, 
what carried out series connection of many batteries (henceforth a dc-battery) (group cell) 
is used. Thus, since it depends for the output of a group cell on the cell of the lowest 
electrical potential difference in the case of the group cell which carried out series 
connection of many batteries, each cell cannot be used equally and capacity of each cell 
cannot be demonstrated to the maximum extent. 

[0003] By the way, like a lithium ion battery, by what output voltage is determined as 
depending on the amount of discharge (refer to drawing 4 ), to be able to make equal the 
amount of discharge of each cell (if it says conversely a charge or remaining capacity) by 
making the electrical potential difference of each cell equal, and what is necessary is 
made just to charge, adjusting so that the electrical potential difference of each cell may 
become equal. Then, the electrical-potential-difference balancing circuit of a battery (dc- 
battery) is offered from the former, and it is constituted as shown in drawing 5 . 
[0004] The circuit shown in drawing 5 extracts a part for one eel of the electrical- 
potential-difference balancing circuit of a group cell (a part for or one module), and each 
dc-battery is equipped with this circuit. And although charge actuation in the condition of 
having offered such a circuit is performed, discharge actuation by this circuit is 
performed in the last stage of charge actuation. That is, the electrical-potential-difference 
supervisory circuit (electrical-potential-difference detector) 104 is supervising this 
condition, and when the both-ends electrical potential difference VB of a eel becomes 
more than a programmed voltage, the discharge switch 102 is made to shift to an ON 
state (closed state), although the terminal voltage of a dc-battery 101 rises by advance of 
charge. 

[0005] Thereby, energization to a discharging resistor 103 is performed and it is 
consumed by changing electrical energy into heat. If the eel electrical potential difference 
VB turns into an electrical potential difference below a programmed voltage by this 
consumption, making the discharge switch 102 shift to an OFF state (open condition) will 
be performed. The electrical potential difference VB of a dc-battery eel is adjusted to a 
programmed voltage by repeating ON of such a discharge switch 102, and OFF. 
[0006] In addition, the approach of using power components, such as a power transistor, 
instead of the discharge switch 102, and not on-off control but linear control adjusting an 
electrical potential difference is common in an actual circuit. 
[0007] 

[Problem(s) to be Solved by the Invention] However, various technical problems occur 
with conventional accumulation-of-electricity equipment. That is, when calling at an 
above-mentioned circuit, the energy which exceeded the programmed voltage will be 
wasted in the form of heat by the discharging resistor 103. For this reason, while power 
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loss becomes large, that the cure against heat dissipation must be taken into consideration 
poses a big problem. 

[0008] Moreover, the technical problem that balancing is possible only when the eel 
electrical potential difference VB of the last stage of charge rises, and electrical-potential- 
difference balancing using idle time while using neither the time of discharge nor a car 
etc. cannot be performed occurs. Therefore, it cannot use for what does not charge to a 
full charge like a hybrid electric vehicle at the time of generation-of-electrical-energy 
transit. 

[0009] Furthermore, mass things, such as a discharging resistor, and a heat sink, a 
component for switching, must be used, and the technical problem that structures — 
equipment is enlarged or a cooling system is needed for heat dissipation — do not become 
simple also occurs. Then, the balancing circuit which is not a discharge method is 
required, and the technique of JP,6-3 19287, A is offered as the example. 
[0010] Although this technique connects a capacitor to the both ends of the group cell by 
which the series connection was carried out and each dc-battery eel (charge cell) is 
charged at abbreviation homogeneity, a mass capacitor is required, and the control which 
chooses the dc-battery eel set as the necessary charge object has control logic 
complicated [ detecting the terminal voltage of each dc-battery eel ]. Then, each dc- 
battery and a corresponding number of capacitors are formed to the dc-battery connected 
to the serial, and it is possible to attain balancing of the electrical potential difference of 
each dc-battery switching by turns the 1st connection mode which carries out parallel 
connection of each capacitor to the corresponding dc-battery, respectively, and the 2nd 
connection mode which carries out parallel connection of each above-mentioned 
capacitor to the dc-battery contiguous to a corresponding dc-battery, respectively. 
[001 1] In this case, balancing of the electrical potential difference of each dc-battery is 
carried out by moving a charge between dc-batteries through a capacitor. However, with 
such a configuration, since a charge is movable only between adjacent dc-batteries, 
according to the number of eels of a dc-battery increasing, it is in balancing of an 
electrical potential difference in time amount or the technical problem that it will start. 
Moreover, since a capacitor is needed for every dc-battery eel, an electrical-potential- 
difference balancing circuit becomes large, and the technical problem that cost quantity is 
caused also occurs. 

[0012] By the way, the technique which chooses the dc-battery eel to charge as the group 
cell which comes to carry out the series connection of two or more dc-battery eels while 
supervising the terminal voltage and the capacitor electrical potential difference of each 
dc-battery eel, in case it charges by the capacitor charged from the regeneration current is 
indicated by JP,6-319287,A. While making charge possible even if the electrical potential 
difference of a capacitor is falling by choosing a part from two or more dc-battery eels, 
and charging so that the total of the terminal voltage of a dc-battery eel which charges 
may become lower than a capacitor electrical potential difference, it enables it to charge 
two or more dc-battery eels by charging a dc-battery eel with low terminal voltage with 
this technique at homogeneity. 

[0013] Although this technique can equalize the electrical potential difference of each dc- 
battery on the occasion of charge of a dc-battery, it cannot attain electrical-potential- 
difference balancing of a dc-battery other than the time of charge of a dc-battery. 
However, it is a technique available to electrical-potential-difference balancing of a 
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common dc-battery. This invention aims at offering the accumulation-of-electricity 
equipment which enabled it to perform balancing of the electrical potential difference of 
an accumulation-of-electricity means also in the condition that it is not a full charge, 
promptly moreover with the simple configuration which can control cost, having been 
originated in view of the above-mentioned technical problem, and preventing waste of 
electrical energy. 
[0014] 

[Means for Solving the Problem] for this reason, with the accumulation-of-electricity 
equipment of this invention according to claim 1 If a connection means for switching 
switches 1st connection mode and 2nd connection mode and the 1st connection mode is 
chosen If connect a capacitor to the 1st accumulation-of-electricity means of two or more 
accumulation-of-electricity means, charge or discharge of a capacitor is performed 
through this 1st accumulation-of-electricity means, the electrical potential difference of a 
capacitor and the electrical potential difference of the 1st accumulation-of-electricity 
means come to approach and the 2nd connection mode is chosen A capacitor is connected 
to the 2nd different accumulation-of-electricity means from the 1st accumulation-of- 
electricity means, charge or discharge of a capacitor is performed through this 2nd 
accumulation-of-electricity means, and the electrical potential difference of a capacitor 
and the electrical potential difference of the 2nd accumulation-of-electricity means come 
to approach. Therefore, if a switch in the 1st connection mode and the 2nd connection 
mode is performed repeatedly, balancing of the electrical potential difference is carried 
out by the connection means for switching through the capacitor between the 1st 
accumulation-of-electricity means and the 2nd accumulation-of-electricity means. 
[0015] With the accumulation-of-electricity equipment of this invention according to 
claim 2, an electrical-potential-difference monitor means supervises each electrical 
potential difference of two or more accumulation-of-electricity means, and a connection 
means for switching chooses two accumulation-of-electricity means from two or more 
accumulation-of-electricity means according to the electrical-potential-difference monitor 
result of an electrical-potential-difference monitor means, and switches 1st connection 
mode and 2nd connection mode between these two accumulation-of-electricity means. If 
the 1st connection mode is chosen, will connect a capacitor to the 1st accumulation-of- 
electricity means of two or more accumulation-of-electricity means, and charge or 
discharge of a capacitor will be performed through this 1st accumulation-of-electricity 
means. If the electrical potential difference of a capacitor and the electrical potential 
difference of the 1st accumulation-of-electricity means come to approach and the 2nd 
connection mode is chosen A capacitor is connected to the 2nd different accumulation-of- 
electricity means from the 1st accumulation-of-electricity means, charge or discharge of a 
capacitor is performed through this 2nd accumulation-of-electricity means, and the 
electrical potential difference of a capacitor and the electrical potential difference of the 
2nd accumulation-of-electricity means come to approach. Therefore, if a switch in the 1st 
connection mode and the 2nd connection mode is repeatedly performed by the connection 
means for switching, balancing of the electrical potential difference is carried out 
between the 1st accumulation-of-electricity means and the 2nd accumulation-of- 
electricity means which were chosen according to the electrical-potential-difference 
monitor result through the capacitor. 

[0016] With the accumulation-of-electricity equipment of this invention according to 
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claim 3, a connection means for switching responds to the electrical-potential-difference 
monitor result of an electrical-potential-difference monitor means. Since two 
accumulation-of-electricity means by which an electrical-potential-difference difference 
is large are mutually chosen as 1st and 2nd accumulation-of-electricity means out of two 
or more accumulation-of-electricity means and balancing of an electrical potential 
difference is performed Balancing of the electrical potential difference of two 
accumulation-of-electricity means by which an electrical-potential-difference difference 
is large is carried out, and electrical-potential-difference balancing of two or more 
accumulation-of-electricity means is promoted by the repeat of such processing. 
[0017] 

[Embodiment of the Invention] Hereafter, with a drawing, when the gestalt of operation 
of this invention is explained, drawing 1 - drawing 4 show the accumulation-of-electricity 
equipment as 1 operation gestalt of this invention. As shown in drawing 1 , it consists of 
these accumulation-of-electricity equipment as the battery (it is also called a dc-battery or 
a dc-battery eel a rechargeable battery and the following) Bl as two or more 
accumulation-of-electricity means, B-2, B3, B4, and a group cell by which ... was 
connected to the serial. 

[0018] Especially the accumulation-of-electricity equipment of this operation gestalt can 
be applied to the group cell (== the cell which comes to connect two or more batteries) 
used as a power source for electric vehicles, and is constituted as a group cell which 
connected dozens of dc-batteries eel to the serial. In addition, although drawing 1 shows 
only the four dc-batteries eel on account of the drawing, the dc-battery eel of a large 
number which are not illustrated shall be connected further, and dozens of dc-batteries eel 
shall be connected to a serial in all. 

[0019] However, with this accumulation-of-electricity equipment, especially the number 
of the dc-battery eels (accumulation-of-electricity means) which constitute a group cell is 
not limited. Every two switches are connected to each terminal of such a dc-battery eel 
(accumulation-of-electricity means) Bl, B-2, B3, B4, and respectively. That is, as 
shown in drawing 1 , one edge each of switches SI 1 and S12 is connected to the plus 
terminal side of the dc-battery eel Bl. One edge each of switches S21 and S22 is 
connected to the minus terminal side (namely, plus terminal side of dc-battery eel B-2) of 
the dc-battery eel Bl. One edge each of switches S31 and S32 is connected to the minus 
terminal side (namely, plus terminal side of the dc-battery eel B3) of dc-battery eel B-2. 
One edge each of switches S41 and S42 is connected to the minus terminal side (namely, 
plus terminal side of dc-battery eel B4) of the dc-battery eel B3. The switch is similarly 
connected about the terminal of the dc-battery eel which is not illustrated. 
[0020] Such switches Sll, S12-S41, S42, and ... All are on/off switches. Each other end 
of switches Sll, S21, S31, and S41 and ... among switches Sll, S12-S41, S42, and ... It 
connects with the end side of a capacitor (capacitor) CI, and each other end of switches 
S12, S22, S32, and S42 and ... is connected to the other end side of a capacitor CI. And 
in order to carry out on-off control of these switches Sll, S12-S41, S42, and the 
switch switching control 1 is offered. 

[0021] Moreover, the dc-battery eel electrical-potential-difference monitor 2 as each dc- 
battery eel Bl, B-2, B3, B4, and an electrical-potential-difference monitor means to 
supervise the terminal voltage of ... is offered, and each dc-battery eel Bl obtained by the 
monitor of this dc-battery eel electrical-potential-difference monitor 2, B-2, B3, B4, and 
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the terminal voltage information on ... are transmitted to the switch switching control 1. 
[0022] By the switch switching control 1, although the switch of the arbitration in 
switches Sll, S12-S41, S42, and ... can be connected, based on the electrical-potential- 
difference information from the dc-battery eel electrical-potential-difference monitor 2, 
switch change-over processing for carrying out balancing of the electrical potential 
difference is performed here between dc-battery eels and dc-battery eels with the lowest 
electrical potential difference with the highest electrical potential difference. 
[0023] In the switch switching control 1, namely, by switch change-over processing First, 
after carrying out parallel connection of a dc-battery eel and a capacitor CI with the 
highest electrical potential difference (such a connection condition is called 1st 
connection mode), next intercepting the parallel connection of this dc-battery eel and 
capacitor CI with the highest electrical potential difference Parallel connection of a dc- 
battery eel and a capacitor CI with the lowest electrical potential difference is carried out 
(such a connection condition is called 2nd connection mode), and the parallel connection 
of this dc-battery eel and capacitor CI with the lowest electrical potential difference is 
intercepted after that. 

[0024] in addition, the time of connecting each dc-battery eel to a capacitor CI - the plus 
terminal of each dc-battery eel - the end side of a capacitor CI - the minus terminal of 
each dc-battery eel — the other end side of a capacitor CI — as - it comes out not to 
mention doubling the direction of a terminal and connecting. If such processing is 
performed, in the 1st connection mode, since a high electrical potential difference is 
applied to a capacitor CI, a lot of charges according to this high electrical potential 
difference are stored, in the 2nd connection mode, the electrical potential difference 
which joins a capacitor CI will become lower than the 1st connection mode, and the 
charge according to deep sag will be transported to a dc-battery eel with the lowest 
electrical potential difference. Therefore, a charge is transported to a de-battery eel with 
the lowest electrical potential difference from a dc-battery eel with the highest electrical 
potential difference by repeating the 1st connection mode and the 2nd connection mode, 
and balancing of an electrical potential difference is performed between these dc-batteries 
eels. 

[0025] At the switch switching control 1 of this operation gestalt, a dc-battery eel with 
the highest electrical potential difference and a dc-battery eel with the lowest electrical 
potential difference are chosen with a predetermined period at the time. Carrying out 
parallel connection of the selected dc-battery eel to a capacitor CI suitably, and 
performing 1st connection mode and 2nd connection mode among these dc-battery eels A 
charge is transported to a dc-battery eel with a low electrical potential difference from a 
dc-battery eel with a high electrical potential difference, and balancing of the electrical 
potential difference between dc-battery eels is performed. 

[0026] In addition, within 1 period, you may constitute so that the 1st connection mode 
and the 2nd connection mode may be repeated predetermined [ several ], and you may 
constitute so that 1st connection mode and 2nd connection mode may be performed only 
once, respectively. Anyway, balancing of an electrical potential difference is performed 
by the parallel connection of the dc-battery eel and capacitor CI by such 1st connection 
mode and the 2nd connection mode between a dc-battery eel with the highest electrical 
potential difference, and a dc-battery eel with the lowest electrical potential difference at 
the time. 
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[0027] In addition, although the switches SI 1, S12-S41 as a connection means for 
switching, S42, and ... maybe constituted from mechanical switches SI 1-S14, if a 
controllability and endurance are taken into consideration, it is possible [ it ] to constitute 
by the semi-conductor means for switching (solid state switch) by semiconductor devices, 
such as a transistor. Since the accumulation-of-electricity equipment as 1 operation 
gestalt of this invention is constituted as mentioned above, the following actuation is 
performed. 

[0028] That is, in the switch switching control 1, based on the electrical-potential- 
difference information from the dc-battery eel electrical-potential-difference monitor 2 as 
an electrical-potential-difference monitor means, a dc-battery eel with the highest 
electrical potential difference and a dc-battery eel with the lowest electrical potential 
difference are periodically chosen from two or more dc-battery eels, and switch change- 
over processing for carrying out balancing of the electrical potential difference is 
performed among these dc-battery eels and dc-battery eels with the lowest electrical 
potential difference with the highest electrical potential difference. 
[0029] A certain processing period, the electrical potential difference VI of an electrical 
potential difference of the dc-battery eel Bl is the highest. The electrical potential 
difference V3 (V1<V3) of the dc-battery eel B3 for example, when an electrical potential 
difference is the lowest First, as shown in drawing 2 , while changing a switch SI 1 and a 
switch S22 into an ON (connection) condition and connecting the plus side edge child of 
a dc-battery Bl to the end side (the drawing 1 and drawing 2 side, terminal side of the 
lower part of ** in drawing 3 ) of a capacitor CI The minus side edge child of a dc- 
battery Bl is connected to the other end side (the drawing 1 and drawing 2 side, terminal 
side above ** in drawing 3 ) of a capacitor CI (1st connection mode). 
[0030] Like this 1st connection mode, if parallel connection of a capacitor CI and the dc- 
battery eel Bl is carried out, each of electrical potential differences of the dc-battery eel 
Bl and potential difference of a capacitor CI will become VT. This VI 1 is an electrical 
potential difference (=Vl-vl) only with the part vl lower than VI according to the charge 
which flowed into the capacitor CI from the dc-battery eel Bl. Next, as shown in 
drawing 1 , after returning a switch SI 1 and a switch S22 to an OFF (cutoff) condition, as 
shown in drawing 3 While changing a switch S3 1 and a switch S42 into an ON 
(connection) condition and connecting the plus side edge child of a dc-battery B3 to the 
end side of a capacitor CI, the minus side edge child of a dc-battery B3 is connected to 
the other end side of a capacitor CI (2nd connection mode). 

[0031] Like this 2nd connection mode, if parallel connection of a capacitor CI and the 
dc-battery eel B3 is carried out, the electrical potential difference of the dc-battery eel B3 
and the potential difference of a capacitor CI will become V3 f , respectively. This V3' is 
an electrical potential difference by the charge v3 which flowed into the capacitor CI 
from the dc-battery eel B3 higher than V3 (=V3+v3). Moreover, also at the time of 
termination in the 2nd connection mode, as shown in drawing 1 , a switch S3 1 and a 
switch S42 are returned to an OFF (cutoff) condition. 

[0032] Thus, through a capacitor CI, a charge is transported to the dc-battery eel B3 from 
the dc-battery eel Bl, the electrical potential difference of the dc-battery eel Bl decreases 
from VI, the electrical potential difference of the dc-battery eel B3 increases from V3, 
and the electrical-potential-difference difference of these dc-battery eels Bl and dc- 
battery eels B3 decreases. Between such the dc-battery eels Bl and the dc-battery eels B3, 



8 



if switch control by the 1st connection mode and switch control by the 2nd connection 
mode are performed only the count of predetermined, or once, it will move to the 
following processing period and a dc-battery eel with the highest electrical potential 
difference and a dc-battery eel with the lowest electrical potential difference will be again 
chosen from two or more dc-battery eels by the switch switching control 1 based on the 
electrical-potential-difference information from the dc-battery eel electrical-potential- 
difference monitor 2. 

[0033] Although the electrical potential difference of the dc-battery eel Bl decreases and 
the electrical potential difference of the dc-battery eel B3 is increasing here Although the 
dc-battery eel Bl may be chosen as a dc-battery eel with the highest electrical potential 
difference or the dc-battery eel B3 may be chosen as a dc-battery eel with the lowest 
electrical potential difference if there are little an increment and reduction of these 
electrical potential differences At least, compared with the last processing period, the 
electrical potential difference of a dc-battery eel with the highest electrical potential 
difference is low, and the electrical potential difference of a dc-battery eel with the lowest 
electrical potential difference is high. 

[0034] And balancing of the electrical potential difference between these dc-battery eels 
is performed by performing switch control by the 1st connection mode, and switch 
control by the 2nd connection mode only the count of predetermined, or once like **** 
between the dc-battery eels and the dc-battery eels with the lowest electrical potential 
difference with the highest electrical potential difference which were newly chosen. 
Consequently, too, compared with the last processing period, the electrical potential 
difference of a dc-battery eel with the highest electrical potential difference becomes low, 
and the electrical potential difference of a dc-battery eel with the lowest electrical 
potential difference becomes high. 

[0035] By repeating such processing, balancing of the electrical potential difference 
between two or more dc-battery eels comes to be performed efficiently, and balancing of 
the electrical potential difference comes to be promptly carried out in two or more dc- 
battery eels. In order to perform promptly migration of a charge to a capacitor CI from a 
dc-battery eel and to perform electrical-potential-difference balancing by migration of the 
charge between two dc-battery eels especially for a short time so that the electrical- 
potential-difference difference between two dc-battery eels is large, balancing of an 
electrical potential difference is performed efficiently. 

[0036] In addition, with an above-mentioned operation gestalt, as simpleest example, 
although electrical-potential-difference balancing between two dc-battery eels of a dc- 
battery eel with the highest electrical potential difference and a dc-battery eel with the 
lowest electrical potential difference shall be performed each processing period, it may be 
made to perform electrical-potential-difference balancing between the dc-battery eels of 
three or more a large number to coincidence. For example, the average electrical potential 
difference of all dc-battery eels is computed, and an electrical potential difference can 
consider it that an electrical potential difference consists of this average electrical 
potential difference beyond a predetermined electrical-potential-difference difference 
between low dc-battery eel groups (an unit or two or more dc-battery eels) so that 
electrical-potential-difference balancing may be performed to coincidence to be a high 
dc-battery eel group (an unit or two or more dc-battery eels) beyond a predetermined 
electrical-potential-difference difference rather than this average electrical potential 
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difference. 

[0037] First, parallel connection of each dc-battery eel of a high dc-battery eel group is 
carried out to a capacitor CI beyond a predetermined electrical-potential-difference 
difference [ electrical potential difference / average ] at coincidence (1st connection 
mode), and a capacitor CI is charged. In this case, subsequently Parallel connection of 
each dc-battery eel of a low dc-battery eel group is carried out to a capacitor CI beyond a 
predetermined electrical-potential-difference difference at coincidence (2nd connection 
mode), and it is made to discharge from a capacitor CI to each dc-battery eel with a low 
electrical potential difference rather than an average electrical potential difference, after 
canceling these connection. There is an advantage which a charge can move to each dc- 
battery eel with a low electrical potential difference from each dc-battery eel with a high 
electrical potential difference by this, can perform electrical-potential-difference 
balancing to coincidence among many (three or more pieces) dc-battery eels, and can 
perform electrical-potential-difference balancing more promptly among many dc-battery 
eels. 

[0038] Moreover, if it sets up so that electrical-potential-difference balancing processing 
may be ended when any electrical potential difference of a dc-battery eel becomes within 
a predetermined electrical-potential-difference difference (minute value) to this average 
electrical potential difference to the average electrical potential difference of all dc- 
battery eels, electrical-potential-difference balancing processing can be performed more 
efficiently. Of course, if the electrical potential difference of one of dc-battery eels 
becomes to an average electrical potential difference beyond a predetermined electrical- 
potential-difference difference (minute value) while using the battery further, what is 
necessary is just made to perform electrical-potential-difference balancing processing 
between the dc-battery eels which have an electrical-potential-difference difference most, 
for example. 

[0039] Thus, with this accumulation-of-electricity equipment, since the thing of 
arbitration can be chosen from many dc-battery eels (charge means), this can be 
connected to a capacitor and electrical-potential-difference balancing processing can be 
performed, if a dc-battery eel is chosen appropriately and electrical-potential-difference 
balancing processing is carried out, electrical-potential-difference balancing processing 
can be performed very efficiently. Moreover, since charge transfer components require 
only one balance capacitor CI, a circuit can be constituted small and there is also an 
advantage which can also reduce cost. 

[0040] By the way, the battery concerning this accumulation-of-electricity equipment is 
formed with the lithium ion battery, and an electrical potential difference is determined 
like the property of the lithium ion battery shown in drawing 4 depending on the amount 
of discharge. Conversely, if it says, it can be said that battery voltage is determined 
depending on a charge (the amount of accumulation of electricity). Therefore, it will be 
adjusted in the condition of the desired amount of discharge, i.e., a charge, (the amount of 
accumulation of electricity) by balancing of this electrical potential difference. 
[0041] in addition, by the battery of the flat property that an electrical potential difference 
does not become settled uniquely to the amount of discharge, like the property of the 
nickel hydoride battery shown in drawing 4 Although the amount of discharge (charge) 
will not be in a desired condition by balancing of an electrical potential difference, in that 
by which an electrical potential difference becomes settled uniquely to the amount of 
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discharge like the above-mentioned lithium ion battery Since the amount of discharge of 
each dc-battery eel of a group cell (charge) is equalized by the desired condition, the 
engine performance of this cell (for example, lithium ion battery) can be utilized for full. 
[0042] Of course, with this equipment, in order to carry out balancing of each dc-battery 
eel Bl, B-2, B3, B4, and the electrical potential difference of ... by moving a charge 
through a capacitor CI, a big exoergic element does not exist but balancing in the 
condition of having avoided the energy loss by generation of heat is realized. Moreover, 
since balancing can be operated in all the condition, without being caught by operating 
conditions, such as not only under charge to the full charge to a group cell but under 
transit, charge, and discharge etc., balancing can be operated also in the inside of 
discharge, the time of cell intact, etc. Of course, it can use also for what does not charge 
to a full charge like a hybrid electric vehicle at the time of generation-of-electrical-energy 
transit. 

[0043] In addition, although it is needed that it is efficient, actuation is trustworthy and 
endurance is good in actually applying such a circuit If such concrete conditions are taken 
into consideration, what has switching losses small as much as possible to switches SI 1, 
SI 2, S21, and S22 and such as a power component (FET or IGBT), will be used. It is 
desirable to equip the circuit which makes switches SI 1, SI 2, S21, and S22 and switch 
actuation of ... perform to the switch switching control 1 automatically by an external 
oscillator circuit etc. 

[0044] Moreover, if a capacitor with a comparatively big capacity, for example, an 
electric double layer capacitor, is used for a capacitor CI, balancing of a prompt electrical 
potential difference can be performed, but if it is made to perform balancing control of 
always or such an electrical potential difference frequently, for example, even if it uses 
the capacitor of small capacity, balancing of the charge by balancing of an electrical 
potential difference can fully be performed practically. Furthermore, the prevention 
circuit and initial charge circuit of the rush current to a capacitor CI are also considered 
to be the need. 

[0045] About the switch switching control 1, moreover, in addition to actuation of the 
above switch switches Make it interlock the maintenance switch used when maintaining, 
each switches Sll, SI 2, S21, and S22, and or The approach of driving, when the need 
arises by an external amplitude-measurement circuit etc., Electrical-potential-difference 
balancing processing (processing which chooses each switches SI 1, S12, S21, and S22 
and and is connected suitably) The approach of being made to perform at the time of 
car un-using it, the approach of performing for every fixed time amount in a timer circuit 
etc., the control circuit of the electric load connected (in the case of an electric vehicle), 
etc. Various combination, such as the approach of performing, when the balancing 
directions from a motor controller, a remaining capacity meter, etc. are received, can be 
considered. 

[0046] Furthermore, even if it replaces with the capacitor CI as a capacitor and uses an 
isolation transformer and a dc-battery eel, the almost same effectiveness can be acquired. 
Moreover, this accumulation-of-electricity equipment can be applied also to the group 
capacitor which replaces with a dc-battery as an accumulation-of-electricity means, and 
used the capacitor (capacitor). That is, replacing with the group cell which consists of two 
or more batteries (dc-battery) by which the series connection was carried out, and 
applying to the group capacitor which consists of two or more capacitors (capacitor) by 
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which the series connection was carried out is also considered. 

[0047] And if the various faults by dispersion in a eel electrical potential difference adopt 
above-mentioned structure about a dc-battery, an electric double layer capacitor, etc. 
which are easy to make it remarkable and constitute an electrical-potential-difference 
balancing circuit when it changes into a group cell condition or a group capacitor 
condition, the system which can always perform balancing of an electrical potential 
difference without generating of big energy loss can be realized. The approach of 
carrying out balancing of the electrical potential difference for actuation of this circuit at 
the required stage of arbitration with a dc-battery [ not always but ] eel electrical- 
potential-difference monitor etc. can be embodied. 

[0048] The reservation of safety after pulling out the capacity of a lithium ion battery 
100% becomes easy by applying this circuit to a lithium ion battery especially. In 
addition, the duration of electrical-potential-difference balancing can also be shortened 
by changing the rate of the connection mode switch by the control means as it shifts, 
when it becomes small from from when the imbalance of a eel electrical potential 
difference is large. 
[0049] 

[Effect of the Invention] As explained in full detail above, according to the accumulation- 
of-electricity equipment of this invention according to claim 1, by the connection means 
for switching If a switch in the 1st connection mode and the 2nd connection mode is 
performed repeatedly, since balancing of the electrical potential difference is carried out 
through the capacitor between the 1st accumulation-of-electricity means and the 2nd 
accumulation-of-electricity means, Without it seeming that a part for an imbalance 
electrical potential difference is made to waste by the power consumption by heat 
dissipation, there is an advantage which can perform electrical-potential-difference 
balancing controlling power loss, and the capacity as a group cell can be demonstrated 
efficiently. Moreover, the additional advantage that the cure against heat dissipation can 
be mitigation-ized by reduction of a heat loss can also be acquired. Of course, there is an 
advantage which can perform balancing of an electrical potential difference now, without 
being caught by operating conditions, such as under transit, charge, and discharge. 
[0050] If a switch in the 1st connection mode and the 2nd connection mode is repeatedly 
performed by the connection means for switching according to the accumulation-of- 
electricity equipment of this invention according to claim 2 Since balancing of the 
electrical potential difference is carried out between the 1st accumulation-of-electricity 
means and the 2nd accumulation-of-electricity means which were chosen according to 
the electrical-potential-difference monitor result through the capacitor, According to an 
electrical-potential-difference condition, the high accumulation-of-electricity means of 
whenever [ demand / of balancing ] can be chosen, balancing of an electrical potential 
difference can be efficiently performed now promptly, and the capacity as a group cell 
can be efficiently demonstrated now. Of course, there is also an advantage which can 
perform balancing of an electrical potential difference now, without being caught by 
operating conditions, such as the advantage which can perform electrical-potential- 
difference balancing, the additional advantage that the cure against heat dissipation can 
be mitigation-ized by reduction of a heat loss, and under transit, charge, and discharge, 
controlling power loss without it seeming that a part for an imbalance electrical potential 
difference is made to waste by the power consumption by heat dissipation. 
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[0051] According to the accumulation-of-electricity equipment of this invention 
according to claim 3, balancing of an electrical potential difference can be efficiently 
advanced from the large accumulation-of-electricity means of an electrical-potential- 
difference difference, balancing of the electrical potential difference in two or more 
accumulation-of-electricity means can be performed promptly, and the capacity as a 
group cell can be promptly demonstrated now efficiently. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram showing the important section configuration of the 
accumulation-of-electricity equipment as 1 operation gestalt of this invention. 
[Drawing 21 It is a circuit diagram corresponding to drawing 1 for explaining actuation of 
the accumulation-of-electricity equipment as 1 operation gestalt of this invention, and 
drawing 1 is drawing showing a different mode of operation. 

[Drawing 31 It is a circuit diagram corresponding to drawing 1 for explaining actuation of 
the accumulation-of-electricity equipment as 1 operation gestalt of this invention, and 
drawing 2 , and drawing 1 and drawing 2 are drawings showing a different mode of 
operation. 

[Drawing 41 It is the graph which shows the property of the cell in the accumulation-of- 
electricity equipment as 1 operation gestalt of this invention. 
[Drawing 51 It is the typical circuit diagram showing conventional accumulation-of- 
electricity equipment. 
[Description of Notations] 

1 Switch Switching Control 

2 Dc-battery Cel Electrical-Potential-Difference Monitor as an Electrical-Potential- 
Difference Monitor Means 

Bl - B4 Dc-battery eel which constitutes the battery (rechargeable battery) as an 
accumulation-of-electricity means 
C1-C4 Capacitor (capacitor) 

SI 1-S41, S12-S42 Switch as a connection means for switching 
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